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(54) POLARIZED LIGHT CONVERSION UNIT AND PROJECTOR USING THE SAME 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polarized light conversion unit 
which can satisfactorily cool a polarized light conversion element and a 
lens array even if they are unitized. 

SOLUTION: In the polarized light conversion unit 8, the polarized light 
conversion element 415 and a second lens array 416 are held by a holding 
frame 80 and a flow-in side opening part 84 is installed on the lower side of 
the holding frame 80. Then, a flow-out side opening part 85 is installed on 
an upper side. Consequently, cooling air can vertically be circulated through 
a gap 83 between the polarized light conversion element 415 and the 
second lens array 41 6, and the polarized light conversion element 41 5 and 
the second lens array 416 can satisfactorily be cooled from the surfaces 
facing each other. Thus, heat influence on a phase difference board 
installed on the surface facing to the polarized light conversion element 
415 is reduced and peeling can be prevented. Then, picture quality can 
satisfactorily be maintained. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polarization conversion unit which is equipped with the polarization sensing element and lens array by 
which leave a crevice mutually and opposite arrangement is carried out, and the maintenance frame which holds these to 
one, and is characterized by preparing opening which carries out inflow appearance of the cooling air to this 
maintenance frame to the inside of the aforementioned crevice. 

[Claim 2] The polarization conversion unit characterized by preparing the rectification section to which it shows the 
inflow of the cooling air into the aforementioned crevice in opening for the cooling air inflow of the aforementioned 
maintenance frame in a polarization conversion unit according to claim 1 . 

[Claim 3] It is the polarization inverter characterized by forming the aforementioned rectification section in the shape of 
a smooth surface in a polarization conversion unit according to claim 2. 

[Claim 4] the projector which carries out expansion projection and forms a projection picture after modulating the flux 
of light by which outgoing radiation was carried out from the light source — it is — polarization conversion unit 
preparation ****** given in either the aforementioned claim 1 or the claim 3 — the projector characterized by things 
[Claim 5] The projector characterized by having the sirocco fan which breathes out cooling air in a projector according 
to claim 4 to opening by the side of the cooling air inflow prepared in the maintenance frame of the aforementioned 
polarization conversion unit. 

[Claim 6] The projector characterized by preparing the duct between the aforementioned sirocco fan and opening by the 
side of the aforementioned cooling air inflow in a projector according to claim 5. 

[Claim 7] It is the projector characterized by forming some aforementioned ducts in the sheathing case in a projector 
according to claim 6. 

[Claim 8] It is the projector characterized by being formed by the base material to which some aforementioned ducts 
support the aforementioned polarization conversion unit in a projector according to claim 6 or 7. 
[Claim 9] The projector characterized by preparing the aforementioned sirocco fan in the aforementioned base material 
in a projector according to claim 8. 

[Claim 10] It is the projector characterized by the aforementioned duct being open for free passage to the front-face side 

of the aforementioned light source in the projector indicated by either the claim 6 or the claim 9. 

[Claim 11] The projector characterized by arranging the ultraviolet-rays interception filter and the flux of light division 

element in a projector according to claim 10 at the front-face side of the aforementioned light source. 

[Claim 12] TTie position on the projector according to claim 5 to 1 1 and corresponding to the aforementioned sirocco fan 

in the base section of a sheathing case is the projector characterized by being formed in a concave. 

[Claim 13] It is the projector characterized by arranging the aforementioned sirocco fan in a projector according to 

claim 5 to 12 at the optical outgoing radiation side of the aforementioned polarization conversion unit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the projector which carries out expansion 
projection and forms a projection picture, after modulating the polarization conversion unit which changes into one kind 
of polarization light the flux of light by which outgoing radiation was carried out from the light source, and this 
polarization light. 
[0002] 

[Description of the Prior Art] The environment which uses a projector is spreading and it is used by an in-house 
meeting, the presentation in a business trip place, etc. in recent years, and also by incorporating the data of 
CAD/CAM/CAE and carrying out expansion projection, it is used for the technical examination meeting in the research 
and development division etc., or the lesson of various seminars, study session, and the school that performs audiovisual 
education further is used. Moreover, medical pictures and data, such as CAT and MRI, are projected, and it uses for 
examination of a cure, medical instruction, etc., or is used also for directing effectively the event for which a show and 
large number of people gather. 

[0003] Thus, the specification and the function for which a projector is asked now in which a projector is used in a 
certain **** environment are also various, and has the lightweight compact model which pursued portability, the high 
brightness model which pursued picture quality and a high resolution model, the highly efficient model which enabled 
connection with each digital instrument or a mobile tool. And development of the projector of reliance quantity added 
value is briskly performed from the further expansion of the environment used being expected supposing the new 
operating environment. 

[0004] By the way, there is a polarization sensing element which polarizes the flux of light by which outgoing radiation 
was earned out from the light source in one kind of polarization light as one of the optics used for a projector. Such a 
polarization sensing element is surely justified between lens arrays by any case, although contiguity arrangement may 
be earned out by the difference in the structure of optical system at the optical case [ where contiguity arrangement is 
carried out at the optical incidence side of a lens array ], and outgoing radiation side of a lens array. 
[0005] Moreover, in a front face (optical outgoing radiation side), a flux of light division element is immediately 
arranged for the light source in many cases. For this reason, it is necessary to perform mutual positioning also between 
this polarization sensing element and the aforementioned flux of light division element which is in an optical incidence 
side further, m the physical relationship of a polarization sensing element and a lens array, with the structure which has 
a polarization sensing element in the optical incidence side of a lens array, on the contrary, if mutual positioning is not 
performed between this lens array and the aforementioned flux of light division element with the structure which has a 
polarization sensing element in the optical outgoing radiation side of a lens array, it learns and it is 
[0006] 

[Problem(s) to be Solved by the Invention] However, since positioning with mutual polarization sensing element, lens 
array, and flux of light division element is individually performed on the base material which supports these, tuning 
takes time and effort very much. For this reason, making the alignment between both complete is tried at the same time 
it makes a polanzation sensing element and a lens array into one, it unit-izes them and it unit-izes them. In such a case, 
on a housing, tuning is simplified that what is necessary is just to perform positioning between the unit concerned and a 
flux of light division element. 

[0007] On the other hand, since a polarization sensing element and a lens array tend to become an elevated temperature 
by the close outgoing radiation of the flux of light, it is necessary to cool them by cooling air. However, it is difficult to 
cool efficiently the unit-ized polarization sensing element and a lens array, and the solution is desired. 
[0008] The purpose of this invention is to offer the polarization conversion unit which can cool these good, and the 
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projector using this, even when a polarization sensing element and a lens array are unit-ized. 
[0009] 

[Means for Solving the Problem] The polarization conversion unit of this invention is equipped with the polarization 
Sensing element and lens array by which leave a crevice mutually and opposite arrangement is carried out, and the 
maintenance frame which holds these to one, and is characterized by the thing which carry out inflow appearance of the 
cooling air to this maintenance frame to the inside of the aforementioned crevice and which is established for opening of 
a couple at least. 

[0010] Although a maintenance frame is used for unit-izing a polarization sensing element and a lens array with such 
composition, since opening which carries out inflow appearance of the cooling air to this maintenance frame is 
prepared, cooling air comes to flow the crevice between a polarization sensing element and a lens array, a polarization 
sensing element and a lens array are mutually cooled by fitness from an opposed face side, and the purpose of this 
invention is attained. 

[001 1] In the polarization conversion unit of this invention, it is desirable to prepare the rectification section to which it 
shows the inflow of the cooling air into the aforementioned crevice in one opening of the aforementioned maintenance 
frame. With such composition, by preparing the rectification section in opening by the side of the inflow of cooling air, 
more cooling air comes to flow into the crevice in a polarization conversion unit certainly, and the cooling efficiency of 
a polarization sensing element and a lens array improves more. 

[0012] As for the aforementioned rectification section, in the polarization conversion unit of this invention, it is 
desirable to be formed in the shape of a smooth surface. With such composition, since the flow of the cooling air in the 
rectification section becomes smooth, the outflow close of cooling air is performed efficiently and cooling efficiency 
improves further. Moreover, when cooling air collides with the rectification section, it is hard coming to generate 
impulsive sound, and noise decreases. 

[0013] the projector which the projector of this invention carries out expansion projection after modulating the flux of 
light by which outgoing radiation was carried out from the light source, and forms a projection picture — it is — 
polarization conversion unit preparation ****** given in either the aforementioned claim 1 or the claim 3 — it is 
characterized by things with such composition, a polarization sensing element and a lens array can offer the projector 
cooled good by using the polarization conversion unit of above-mentioned ** 

[0014] In the projector of this invention, it is desirable to have the sirocco fan which breathes out cooling air to opening 
by the side of the cooling air inflow prepared in the maintenance frame of a polarization conversion unit. With such 
composition, since cooling air is ventilated by the sirocco fan, compared with the case where an axial flow fan is used, 
low noise-ization is promoted, for example. 

[0015] In the projector of this invention, it is desirable to prepare the duct between the aforementioned sirocco fan and 
opening by the side of the aforementioned cooling air inflow. With such composition, since the cooling air breathed out 
from the sirocco fan by preparing a duct does not leak and it comes to go to opening of a polarization conversion unit, 
cooling efficiency improves too. 

[0016] As for some aforementioned ducts, in the projector of this invention, being formed in the sheathing case is 
desirable. As for some aforementioned ducts, in the projector of this invention, it is desirable to be formed by the base 
material which supports the aforementioned polarization conversion unit. With these composition, since it is not 
necessary to prepare a duct as different another parts from a sheathing case or a base material, part mark are reduced and 
cost reduction can be planned. 

[0017] In the projector of this invention, it is desirable that the aforementioned sirocco fan is prepared in the 
aforementioned base material. With such composition, since it is possible to make it one beforehand before 
incorporating a sirocco fan and a base material in a sheathing case etc., work becomes easy and the workability at the 
time of assembly becomes good rather than it incorporates them in a sheathing case individually. 
[0018] As for the aforementioned duct, in the projector of this invention, it is desirable that it is open for free passage to 
the front-face side (optical outgoing radiation side) of the aforementioned light source. With such composition, many of 
optics which is arranged between the light source and a polarization conversion unit and which cooling air comes to be 
sent also, for example to an optic side, such as a flux of light division element, and are arranged in the position near the 
light source come to be cooled. 

[0019] At the projector of this invention, the ultraviolet-rays interception filter (UV filter) and the flux of light division 
element may be arranged at the front-face side of the aforementioned light source, and UV filter and the flux of light 
division element which are the optic arranged at the nearness of the light source come to be cooled good with such 
composition. 

[0020] As for the base section of a sheathing case, in the projector of this invention, it is desirable that the position 
corresponding to the aforementioned sirocco fan is formed in a concave. With such composition, since a sirocco fan is 
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arranged as it sinks in the concave portion of the base section, the position of the upper surface of a sirocco fan becomes 
low, and thin shape-ization of the whole projector can be attained. 

[0021] As for the aforementioned sirocco fan, in the projector of this invention, it is desirable to be arranged at the 
optical outgoing radiation side of the aforementioned polarization conversion unit. With such composition, in order to 
locate a sirocco fan in an opposite side with a light source side to a polarization inverter, the tie in of the arrangement 
space of the parts of the circumference of the light source and a sirocco fan does not arise, but opening for exchange of a 
light source lamp etc. is secured certainly. 
[0022] 

[Embodiments of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on a drawing. 
The [main composition of 1 . projector] The whole perspective diagram as which the whole perspective diagram which 
looked at the projector 1 which drawing 1 requires for this operation gestalt from the upper part, and drawing 2 regarded 
the projector 1 from the lower part, and drawing 3 are the perspective diagrams showing the interior of a projector 1 . 
The projector 1 is equipped with the power supply unit 3 held in abbreviation the square box-like sheathing case 2 and 
the square sheathing case 2, and the optical unit 4 of the flat-surface L typeface similarly arranged in the sheathing case 
2 in drawing 1 or drawing 3 . 

[0023] The sheathing case 2 consists of an upper case 21 made of synthetic resin by which a screw stop is carried out 
mutually, metal lower cases 22, such as aluminum, and same metal front cases 23, such as aluminum, as shown in 
drawing 4 . 

[0024] An upper case 21 is the configuration in which the upper surface section 211 and the tooth-back section 212 
were really fabricated. The vesicular by punching processing of an aluminum plate is prepared in the interior side of the 
upper surface section 21 1 possible [ removal of a member 213 ] the 1st electromagnetic shielding, it is from an 
aluminum plate also on the interior side of the tooth-back section 212 of an upper case 21 - the member 214 is formed 
the 2nd electromagnetic shielding The screw stop of the member 214 is carried out to the lower case 22 side the 2nd 
electromagnetic shielding. 

[0025] The base section 221 and the lateral portion 222 of a couple which counters each other are the configurations 
formed in one, and a lower case 22 is carrying out bending of the aluminum plate of the predetermined configuration 
processed with the press, the machining center, etc., and the base section 221 and a lateral portion 222 bend each other, 
and it is formed. 

[0026] The height justification mechanism 7 in which adjust the inclination of the projector 1 whole and alignment of a 
projection picture is performed is formed in a part for both corners ahead of the base section 221 . on the other hand, the 
foot of the product [ center section / back side / of the base section 221 ] made of a resin - it is only that the member 6 
( drawing 2 ) has fitted in The opening 225 ( drawing 4 ) for lamp exchange is formed in the tooth-back side of the base 
section 221. 

[0027] The front case 23 is a member which forms the front section 23 1 of the sheathing case 2, and is formed of 
bending or spinning of a predetermined configuration which were too processed with the press, the machining center, 
etc., such as an aluminum plate, this - Corresponding to the projection lens 46, the round hole opening 232 is formed in 
the front case 23, and the circumference of the round hole opening 232 is curving to the interior side by spinning. 
[0028] Control-panel 2F ( drawing 1 , drawing 7 ) besides exhaust-port 2D for discharging cooling air and 2E, hole 2G 
of a large number corresponding to the position of a loudspeaker, etc. are prepared in the interior at such a sheathing 
case 2 from inlet-port 2A for taking in cooling air, 2B, 2C, and the interior. Moreover, the various connectors for an 
interface are exposed to the tooth-back side of the sheathing case 2. The driver board and other boards on which each 
connector is mounted are supported by the aluminum board 50 fixed so that a part for opening by the side of a tooth 
back might be closed. This aluminum board 50 functions also as an electromagnetic-shielding board. 
[0029] The power supply unit 3 consists of a main power supply 3 1 arranged at the front-face side within the sheathing 
case 2 ( drawing 3 ), and ballast 32 arranged behind a main power supply 3 1 . A main power supply 3 1 supplies the 
power supplied through the power cable to ballast 32, the driver board (electronic-circuitry substrate) which is not 
illustrated, and is equipped with the inlet connector 33 ( drawing 2 ) in which the aforementioned power cable is 
inserted, the frame 34 surrounding the circumference made from aluminum, the power circuit which is not illustrated. 
Ballast 32 mainly supplies power to the light source lamp (after-mentioned) of the optical unit 4, and is equipped with 
the lamp drive circuit. 

[0030] The optical unit 4 is equipped with the integrator lighting optical system 41, the color separation optical system 
42, the relay optical system 43, electro-optics equipment 44, the cross dichroic prism 45 as a tone Narimitsu study 
system, and the projection lens 46 as projection optical system as shown in drawing 5 . 

[0031] [Detailed composition of 2. optical system] The integrator lighting optical system 41 is equipped with the light 
equipment 413 containing the light source lamp 41 1 and a reflector 412, the 1st lens array 414 as a flux of light division 
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element, the polarization sensing element 415, and the 2nd lens array 416 in drawing 5 . After reflecting so that it may 
condense at a condensing point by the reflector 412, the flux of light injected from the light source lamp 41 1 is divided 
into two or more partial flux of lights by the 1st lens array 414 arranged in the position the middle to a condensing point, 
and is changed into one kind of polarization light by the polarization sensing element 415, and carries out incidence to 
the 2nd lens array 416. In addition, such a polarization sensing element 415 is introduced to JP,8-304739,A. Each partial 
flux of light changed into one kind of polarization light by the polarization sensing element 415 condenses to a 
condenser lens 417, and is mostly superimposed on the liquid crystal panel 441 (it is indicated as liquid crystal panels 
44 1R, 441 G, and 44 IB for every colored light) as light modulation equipment (light valve) of three sheets which finally 
constitutes electro-optics equipment 44. 

[0032] The color separation optical system 42 is equipped with two dichroic mirrors 421,422 and the reflective mirrors 
423, and has the function to divide into the colored light of three colors of red, green, and blue two or more partial flux 
of lights injected from the integrator lighting optical system 41 by mirrors 421 and 422. 

[0033] The relay optical system 43 is equipped with the incidence side lens 431, a relay lens 433, and the reflective 
mirrors 432 and 434, and has the function to draw the colored light separated with the color separation optical system 
42, for example, a blue glow, to liquid crystal panel 441 B. 

[0034] Electro-optics equipment 44 is equipped with the liquid crystal panels 441R, 441G, and 441B used as the light 
modulation equipment of three sheets, with the liquid crystal panels 441R, 441G, and 44 IB of these three sheets, 
according to image information, it becomes irregular, and each colored light from which these were separated with the 
color separation optical system 42, using for example, the polysilicon contest TFT as a switching element forms an 
optical image. 

[0035] The cross dichroic prism 45 compounds the picture which was injected from the liquid crystal panels 44 1R, 
44 1G, and 44 IB of three sheets and which was modulated for every colored light, and forms a color picture. In addition, 
the dielectric multilayer which reflects red light, and the dielectric multilayer which reflects a blue glow are formed in 
prism 45 in the shape of abbreviation for X characters in accordance with the interface of four rectangular prisms, and 
three colored light is compounded by these dielectric multilayers. And the color picture compounded by prism 45 is 
injected from the projection lens 46, and expansion projection is carried out on a screen. 

[0036] Each optical system 41-45 explained above is held in the light guide 47 made of synthetic resin shown in 
drawing 6 . namely, — this light guide 47 — light equipment 413 — the above-mentioned besides the wrap light source 
protection section 471 — each — the slots 472-481 which insert optic 414-416,421-423,431-434 in a slide formula from 
the upper part are formed Here, the polarization conversion unit 8 ( drawi ng 1 1 ) which reached polarization sensing- 
element 415 and unit-ized the 2nd lens array 416 to one is inserted in a slot 473. And the covering 48 shown in drawing 
3 is attached in the light guide 47. 

[0037] Moreover, the head board 49 ( drawing 6 , drawing 7 ) made from aluminum is arranged, the prism 45 with 
which liquid crystal panels 441R, 441G, and 44 IB were attached in the end side of this head board 49 at one is fixed to 
the optical outgoing radiation side of a light guide 47, and the projection lens 46 is fixed on the flange in alignment with 
a part for the semicircle tubed part by the side of the other end. 

[0038] [3. cooling structure] In drawing 1 or drawing 3 in a projector 1 The 1st cooling system A with which the cooling 
air attracted from inlet-port 2 A of the projection lens 46 side and sheathing case 2 base is exhausted from exhaust-port 
2D The 3rd cooling system C with which the cooling air attracted from inlet-port 2C prepared in the base of the 2nd 
cooling system B and the sheathing case 2 where the cooling air attracted from inlet-port 2B prepared in the side of the 
sheathing case 2 is exhausted from exhaust-port 2E is exhausted from exhaust-port 2E is formed. 
[0039] In the 1st cooling system A, the axial flow inhalation-of-air fan 51 (an alternate long and short dash line 
illustrates in drawing 3 ) is formed in the projection lens 46 side of a main power supply 31, and the 1st sirocco fan 52 is 
formed in the light equipment 413 side of ballast 32. After the cooling air attracted by the drive of the axial flow 
inhalation-of-air fan 51 from the projection lens 46 side and inlet-port 2 A cools a main power supply 31, it is attracted 
by the 1st sirocco fan 52. Moreover, cooling ballast 32, it flows and a part of cooling air from inlet-port 2A is attracted 
by the suction effect of this 1st sirocco fan 52 at a sirocco-fan 52 side. The cooling air breathed out from the 1st sirocco 
fan 52 enters in the light source protection section 471 from notch 471 for inhalation of air A prepared in the light guide 
47, cools light equipment 413 from back, is exhausted from notch 471 for exhaust air B ( drawing 6 ), and, finally is 
exhausted out of the sheathing case 2 from exhaust-port 2D. 

[0040] In the 2nd cooling system B, as shown in the cross section of drawing 7 and drawing 8 , the 2nd sirocco fan 53 is 
formed in the projection lens 46 bottom, the duct to which this 2nd sirocco fan 53 leads cooling air from inlet-port 2B to 
the lower part of electro-optics equipment 44 — a member 60 ( drawing 6 ) ~ on the way — it is alike and is arranged the 
inhalation of air attracted from inlet-port 2B — a duct — after being led to a member 60, and the 2nd sirocco fan's 53 
absorbing and being breathed out along the base of the sheathing case 2, electro-optics equipment 44 is cooled Cooling 
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air is exhausted from exhaust-port 2E by this ventilating fan 54 next toward the axial flow ventilating fan 54 by the side ' 
of a tooth back, cooling the driver board which has been arranged at the upper part of the optical unit 4 and which is not 
illustrated. 

[0041] In the 3rd cooling system C, as an alternate long and short dash line shows in drawing 6 , the 3rd sirocco fan 55 * 
w formed in the position corresponding to inlet-port 2C of sheathing case 2 base in the undersurface of a light guide 47 
The dust and dust which whose inlet-port 2C is making each hole into a minor diameter as much as possible, and are on 
the installation part of a projector 1 are made hard to absorb. The cooling air inhaled by the 3rd sirocco fan 55 from 
mlet-port 2C After bemg breathed out at the light equipment 413 side through between the base of the sheathing case 2 
and the undersurface of a light guide 47, Opening 472for inhalation of air A prepared corresponding to the slot 472 473 
of a light guide 47, It is led to 473A ( drawing^ ), and the UV filter 418 besides the unit which consists of the 1st lens 
array 414 which is arranged in this slot 472,473, and which was mentioned above, and the polarization sensing element 
415 and the 2nd lens array 416 is cooled toward the upper part from a lower part. Cooling air is exhausted from the 
openings 48A and 48B ( drawing 3 ) for exhaust air of covering 48, and, finally is exhausted from exhaust-port 2E next 
by the axial flow ventilating fan 54 by the side of a tooth back. In addition, the detailed composition of this 2nd cooling 
system C is explained below. & 
[0042] [Detailed composition of the 4. 3rd cooling system] In drawjng_9 , the 3rd sirocco fan 55 is being fixed to the 
undersurface of the light guide 47 as a base material with the screw 551 . Rather than the polarization conversion unit 8 
this fixed position is an optical outgoing radiation side, in light equipment 413 ( drawing 6 ), it is set as an opposite side 
and the tie in of an arrangement space with light equipment 413 produces it. Moreover, the 3rd sirocco fan 55 has sunk 
in the concave section 223 formed in the base section 221 of a lower case 22 by becoming depressed below and it is 
arranged so that the upper surface position of the 3rd sirocco fan 55 may become low. 

[0043] Opening 473 A for inhalation of air is reached from the delivery 552 of the 3rd sirocco fan 55, and the duct 
formation section 1 482 of the shape of a fillet further prolonged to opening 472for inhalation of air A of light equipment 
413 front face is formed in the undersurface of a light guide 47 at one. The sheet 484 ( drawing 13 ) made of a resin is 
earned out for attachment etc., the soffit side of this duct formation section 482 is closed, and the duct formation section 

? t S T 5Ct ' &e duCt 483 1x1 ±e P 0 ^ 011 surroun ded on the undersurface of a light guide 47 are formed 
[0044] In drawing 10 or drawing 12 , the above-mentioned reaches polarization sensing-element 415, it has the 2nd lens 
array 41 6 and the maintenance frame 80 made of a resin which holds these to one, and, as for the polarization 
conversion unit 8 cooled, the metal gobo 419 ( drawjng_12 ) which has two or more slits is arranged at the optical 
incidence side of the polarization sensing element 415. According to the position of the polarization demarcation 
membrane which the interior does not illustrate, and a reflective film, phase contrast board 41 5A ( drawing 1 1 ) is stuck 
on the opposed face of the 2nd lens array 416 and the polarization sensing element 415 which counters In addition 
nght-and-left couple arrangement of the polarization sensing element 415 in this operation form is carried out so that the 
reflective direction of the light in the interior may serve as opposite sense. 

[0045] The incidence side attachment section 81 in which, as for the maintenance frame 80, the polarization sensing 
element 415 is attached, It has the outgoing radiation side attachment section 82 in which the 2nd lens array 416 is 
attached, polarization sensing-element 415 in each attachment sections 81 and 82 by reaching, attaching the 2nd lens 
array 416 and fixing using two or more clip 80A While reaching polarization sensing-element 415 and forming a 
crevice 83 ( drjwing.12 ) between the opposed faces of the 2nd lens array 416, positioning of the mutual direction of 
three dimension is completed. 

[0046] The inflow side opening 84 is formed in the maintenance frame 80 bottom, and the crevice 83 and the exterior in 
the polarization conversion unit 8 are open for free passage with the down side. Moreover, the outflow side opening 85 
is formed in the bottom, and a crevice 83 and the exterior are open for free passage with the up side. The rectification 
section 87 which earned out opening to the 3rd sirocco-fan 55 side is formed in the inflow side opening 84 As shown 
also m drawin g!! , when this rectification section 87 installs the polarization conversion unit 8 in a light guide 47 it is 
projected in the opening 473A ducts 483 for inhalation of air, and has the function to lead the cooling air breathed 'out 
from the 3rd sirocco fan 55 to the crevice 83 in the polarization conversion unit 8. ****** 871 of the rectification 
section 87 is formed in the shape of a smooth surface, and it is smoothly shown to cooling air to it. It is possible for the 
outflow side opening 85 to correspond to opening 48A for exhaust air of the covering 48 attached in a light guide 47 
( drawing 3 ), and to discharge cooling air to the exterior of a light guide 47. ~" 
[0047] Such a polarization conversion unit 8 equips the both-sides side of the maintenance frame 80 with the 
engagement section 86, after these engagement sections 86 have engaged and engaged with engaged section 473B of the 
light guide 47 shown m drawing6 , it is positioned, and it is fixed with adhesives. After such positioning hooks the 
presser foot stitch tongue for chucking formed in the pointing device (fixture) which is not illustrated on the outflow 
side opening 85 of the polarization conversion unit 8 and it holds the polarization conversion unit 8 concerned, it is 
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performed by operating this pointing device suitably. And the cooling air breathed out from the 3rd sirocco fan 55 flows 
into the crevice 83 in the polarization conversion unit 8 from the inflow side opening 84 through a duct 483, and after it 
reaches polarization sensing-element 415 and cools the opposed face of the 2nd lens array, it is discharged from the 
outflow side opening 85. 

[0048] [Effect of 5. operation form] According to such this operation form, there are the following effects. 
(1) Although the polarization conversion unit 8 cooled is the composition of having held the polarization sensing 
element 415 and the 2nd lens array 416 by the maintenance frame 80, in the 3rd cooling system C of a projector 1 Since 
the inflow side opening 84 is formed in this maintenance frame 80 bottom and the outflow side opening 85 is formed in 
the bottom It can reach polarization sensing-element 415, the cooling air breathed out from the 3rd sirocco fan 55 can be 
circulated up and down through the crevice 83 between the 2nd lens arrays 416, and the polarization sensing element 
415 and the 2nd lens array 416 can be cooled good from a mutual opposed face side. For this reason, with composition 
like this operation form with which the crevice 83 is very narrow, the thermal effect to phase contrast board 41 5 A can 
be certainly mitigated by the cooling air which flows the inside of a crevice 83, exfoliation of phase contrast board 41 5 A 
etc. is prevented, and picture quality can be maintained good by phase contrast board 41 5 A stuck on the opposed face of 
the polarization sensing element 415. 

[0049] (2) In the inflow side opening 84 of the maintenance frame 80, since the rectification section 87 to which it 
shows the inflow of the cooling air into a crevice 83 is formed, more cooling air can be made to flow into the crevice 83 
in the polarization conversion unit 8 certainly, and the polarization sensing element 415 and the 2nd lens array 416 can 
be cooled more efficiently. 

[0050] (3) Since this rectification section 87 has smooth surface-like ****** 871, it can make smooth the flow of the 
cooling air in the rectification section 87, can perform the outflow close of cooling air efficiently, and can raise cooling 
efficiency further. Moreover, when cooling air collides with the rectification section, it is effective in being able to make 
impulsive sound hard to make and reducing noise. 

[0051] (4) To the inflow side opening 84 of the polarization conversion unit 8, since cooling air is sent using the 3rd 
sirocco fan 55, compared with the case where an axial flow fan is used, low noise-ization can be promoted, for example. 

[0052] (5) Since the duct 483 is formed between the 3rd sirocco fan 55 and the inflow side opening 84 of the 
polarization conversion unit 8, it cannot leak, the cooling air breathed out from the 3rd sirocco fan 55 can be sent to the 
inflow side opening 84, and the cooling efficiency of the polarization sensing element 415 and the 2nd lens array 416 
can be raised too. 

[0053] (6) Since the duct formation section 482 which forms some ducts 483 in this case is formed in the light guide 47 
at one, it does not need to prepare a duct 483 as another parts which are different in the sheathing case 2 or a light guide 
47, can reduce part mark, and can cut down cost. 

[0054] (7) Moreover, since a duct 483 is installed in the front-face side of light equipment 413 equipped with the light 
source lamp 41 1 and is open for free passage, it can also cool certainly the 1st lens array 414 as the UV filter 418 or a 
flux of light division element which is just before the light source lamp 411. 

[0055] (8) Since the screw stop of the 3rd sirocco fan 55 is carried out to a light guide 47, it attaches the 3rd sirocco fan 
55 in the light guide 47 beforehand, and can include this light guide 47 in the lower case 22 of the sheathing case 2 the 
3rd whole sirocco fan 55. Therefore, by making the easy internal parts of handling into one previously, once it can do 
the attachment work to the comparatively big lower case 22, the number of times of handling of the big lower case 22 
can be reduced, and the workability at the time of assembly can be made good. 

[0056] (9) Since the 3rd sirocco fan 55 is arranged as it sinks in the concave section 223 prepared in the base section 
221 of a lower case 22, it can make low the position of the upper surface of the 3rd sirocco fan 55, and can carry out 
[ thin shape ]-izing of the projector 1 whole. 

[0057] (10) Since the 3rd sirocco fan 55 is arranged rather than the polarization conversion unit 8 at the optical outgoing 
radiation side, it can lose the tie in of the arrangement space of light equipment 413 and the 3rd sirocco fan 55, and can 
form the opening 225 for lamp exchange in the base section 221 of a lower case 22 certainly. 
[0058] [6. modification] In addition, this invention is not limited to the aforementioned operation gestalt, and 
deformation as shown below etc. is included in this invention including other composition which can attain the purpose 
of this invention. For example, although the rectification section 87 prepared in the polarization conversion unit 8 of the 
aforementioned operation gestalt had curved-surface-like ****** 871, the configuration of such ****** 871 is arbitrary 
and it may be formed in the vertical plane or the flat inclined plane. Moreover, such the rectification section 87 is 
contained in this invention even when only the inflow side opening 84 instead of indispensable composition is formed in 
this invention. 

[0059] If the position of the inflow side opening 84 prepared in the maintenance frame 80 of the polarization conversion 
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unit 8 or the outflow side opening 85 corresponds with opening 473for inhalation of air A of a light guide 47, and 
opening 48A for exhaust air of covering 48, it may be decided arbitrarily and will not be limited to the position of the 
aforementioned operation gestalt. 

[0060] You may be the type which the lens array as a flux of light division element has been arranged at the optical 
incidence side, and the polarization sensing element has been arranged as a polarization conversion unit of this 
invention at the optical outgoing radiation side, and unified these by the maintenance frame. 

[0061] With the aforementioned operation gestalt, although the 3rd sirocco fan 55 is arranged at the optical outgoing 
radiation side of the polarization conversion unit 8, such an arrangement position may also be decided arbitrarily. 
However, it is desirable to arrange like the aforementioned operation gestalt in the position which the tie in of an 
arrangement space does not produce in a relation with other internal parts. 

[0062] Moreover, the concave section 223 of the lower case 22 which the 3rd sirocco fan 55 is sunk and is arranged 
takes into consideration the height size of the 3rd sirocco fan 55, the height size on the design of the projector 1 whole, 
etc., should just prepare them, and as a result of taking into consideration, even when it is omitted, it is contained in this 
mvention. It is fixed to a light guide 47, and also the 3rd sirocco fan 55 may be fixed to a lower case 22 side. 
[0063] Although the duct formation section 482 which forms a duct 483 was formed in the light guide 47 at one, such 
the duct formation section 482 may be formed in a lower case 22 side at one, and such composition is included in 
invention of the aforementioned claim 7. Moreover, the configuration of the duct formation section 482 etc. is not 
limited to the aforementioned operation gestalt, but takes into consideration the physical relationship of the 3rd sirocco 
fan 55 and the polarization conversion unit 8 etc., and should just be decided. However, a duct 483 should just also be 
formed in this invention not indispensable composition but if needed. 

[0064] Instead of the 3rd sirocco fan 55 used with the aforementioned operation gestalt, even when the inhalation-of-air 
fan of an axial flow formula is prepared, it is contained in this invention. However, since cooling air needs to be suitable 
and it is necessary to change and to pass ** along with the base section 221 when an axial flow fan is prepared in the 
base section 221 of a lower case 22, the structure of a duct becomes complicated and the miniaturization of a projector 
may be checked. Moreover, we are anxious also about elevation of noise level by using an axial flow fan. Therefore, it 
is desirable to use a sirocco fan like the aforementioned operation gestalt. 

[0065] Although only the example of the projector which used three light modulation equipments was given with the 
aforementioned operation gestalt, this invention is applicable also to the projector which used only one light modulation 
equipment, the projector using two light modulation equipments, or the projector using four or more light modulation 
equipments. Moreover, with the aforementioned operation gestalt, although the liquid crystal panel was used as light 
modulation equipment, the device using the micro mirror etc. may use light modulation equipments other than liquid 
crystal. Furthermore, although the penetrated type light modulation equipment with which optical plane of incidence 
differs from an optical outgoing radiation side was used with the aforementioned operation gestalt, you may use the 
reflected type light modulation equipment with which optical plane of incidence and an optical outgoing radiation side 
become the same. With the aforementioned operation gestalt, although only the example of the front type projector 
which performs projection was given from the direction which observes a screen, this invention can be applied also to 
die rear type projector which performs projection from an opposite side with the direction which observes a screen 
further again. 
[0066] 

[Effect of the Invention] Although a maintenance frame is used for unit-izing a polarization sensing element and a lens 
array according to this mvention as stated above, since opening which carries out inflow appearance of the cooling air to 
this maintenance frame is prepared, cooling air can be passed in the crevice between a polarization sensing element and 
a lens array, and it is effective in the ability of a polarization sensing element and a lens array to be able to cool from an 
opposed face side to fitness mutually. 
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* NOTICES * 

Japan Patent Office is not r sponsible for any 
damages caus d by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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